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Overview 

1)	
  New	
  Sensi+vity	
  Data	
  
2)	
  Tools	
  using	
  sensi+vity	
  data	
  to	
  iden+fy	
  
useful	
  benchmarks	
  
3)	
  Load	
  your	
  own	
  keff	
  data	
  into	
  DICE	
  
4)	
  Improved	
  accessibility	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

DATABASE for ICSBEP (DICE) 
 

Answers How Efficiently Search the 
Handbook 

Ø  Distributed with Handbook since 2001 
Ø  Relational database 
Ø  User Friendly Way to Search 
Ø  This presentation describes major 

recent advances namely, 
 

4839 Critical and Subcritical Benchmarks, 
Organized by Fissile Material, Form and Fission 

Spectrum 

 

Handbook (est 1992/1995) 
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Methods to Find Relevant Benchmarks 
Classic Benchmark selection approach:  
Search	
  based	
  on	
  material	
  composi2ons	
  	
  
Search	
  based	
  on	
  spectrum	
  	
  
Expert	
  judgement	
  
 
 
 
 
Improved Benchmark selection approach: 
Above	
  +	
  Use	
  sensi2vity	
  (%dk/%d∑)	
  
Where to get the sensitivities for thousands 

of benchmark experiments? 

HB Organized by Fissile Material, Physical Form and Fission Spectrum 
  HMF=HEU-MET-FAST 

DICE 
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DICE Sensitivity Data….Recently Much Improved! 
Handbook	
  
Edi+on	
  

Number	
  of	
  
Unique	
  Cases	
  	
  

Sources	
  

2012	
   727	
   TSUNAMI1D+TSUNAMI3D	
  [VALID]+	
  
MMK-­‐KENO	
  

2013	
   3575	
   Previous	
  +	
  
Non	
  VALID	
  cases	
  SCALE6.0	
  from	
  Balance	
  Inputs	
  

2014	
   4011	
   Previous	
  +	
  MCNP6	
  +	
  SCALE6.2BClutch	
  

	
  	
   THERM	
   INTER	
   FAST	
   MIXED	
  
PU	
   525/608	
   4/10	
   114/121	
   9/9	
  
HEU	
   664/895	
   21/32	
   383/403	
   75/84	
  
IEU	
   142/180	
   5/21	
   31/43	
   7/23	
  
LEU	
   1424/1612	
   0/0	
   1/1	
   5/5	
  
U233	
   186/197	
   29/29	
   8/10	
   8/8	
  
MIX	
   323/436	
   2/7	
   40/67	
   1/26	
  
SPEC	
   0/0	
   0/0	
   4/20	
   0/0	
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Searching by Sensitivity in DICE 

3 Group search, full 238 Group SDF’s are stored 

Also used! 

Set Threshold 
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Be	
  Sensi2vity	
  
DICE Plotting of Be Sensitivity > 0.005 for HMF 
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 Note: Some Evals have Multiple Cases 
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Element	
  or	
  
Isotope	
  

Threshold(
pcm/%∑)	
  

Benchmark	
  Cases	
  

Deuterium	
   >100	
   HST001(1-­‐2),	
  HST004(3-­‐6),HST020(1-­‐5),	
  HCI006(6),	
  
HCT017(1-­‐9),	
  HCM002(7,10,11,20),	
  
LMT001(1),LMT002(1-­‐12),	
  LMT015(1-­‐22)	
  

Fe	
   <-­‐100	
  >100	
   PMF015(1),PMF026(1),PMF028(1),PMI002(1),HMF021(1),H
MF085(3),HMI001(1),	
  
IMF005(1),MMI003(1),SPECMF014(1),HMI001(1)	
  

Cu	
   >100	
   PMF013(1),HMF072(1-­‐3),HMF073(1),HMF085(1-­‐2),HMI006
(1-­‐4),IMF020(2,4-­‐5)	
  

Gd157	
   <-­‐100	
   PST034(3-­‐6),HST014(3),HST016(2,3),LCT005(3,4,9-­‐11),	
  
LCT052(1-­‐6),MST006(4-­‐6),MST007(3-­‐7),MMCT004(4-­‐6)	
  

W	
   <-­‐50	
  and	
  
>50	
  

HMF060(1),HMF067(1-­‐2),HMF070(1-­‐3),IMF014(2),PMF005
(1),HMF003(8-­‐11),	
  
HMF049(3),HMF050(1),HMF084(14),HMF085(6)	
  Ta
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Cosine Similarity Matrix by Evaluation 
Correlations between uncertainties and between sensitivities  
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Accessibility of DICE 
Order ICSBEP Handbook  

 
and it comes with DICE and all of the data! 

Or Now 
Webstart Version 

https://www.oecd-nea.org/science/wpncs/icsbep/dice.html 
 

https://www.oecd-nea.org/science/wpncs/icsbep/order.html 
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Integrating Sensitivity Data With Nuclear Data 
Idea: Potential scoping tool that leverages 
sensitivity data to make rapid predictions of 
the integral responses to changes in  
nuclear data.  

•  Changes and trends in Δkeff for broad 
nuclear data perturbations 

•  Propagation of nuclear covariance 
data to benchmark C/E results 

Integral Data Sources: Criticality (DICE), 
Reactor Physics (IDAT), Spent fuel 
(SFCOMPO), Numerical benchmarks, 
Shielding (SINBAD). 

Nuclear Data: Evaluated nuclear 
covariance data files are accessible via the 
NEA JANIS application 

5 years later, NDaST is now 
being developed, a Web (Java 
based) tool. Currently in alpha. 



© 2015 Organisation for Economic Co-operation and Development © 2015 Organisation for Economic Co-operation and Development 11 

Nuclear Data Sensitivity Tool (NDaST) 
Flowchart 

Select	
  /	
  load	
  benchmarks	
  	
  
Sensi+vi+es	
  (S)	
  &	
  C/E	
  data	
  

DICE	
  
IDAT	
  

Personal	
  
Numerical	
  Benchmarks	
  

User	
  Input	
  Perturba+on	
  (P)	
  
	
  isotope/reac+on/energy	
  

cross	
  sec+on	
  

S*P	
  
Δkeff	
  for	
  selected	
  cases	
  

C/E	
  output	
  plot	
  	
  
grouped	
  by	
  criteria	
  

Covariance	
  data	
  via	
  JANIS	
  (C)	
  
Built	
  in	
  processed	
  data	
  for	
  

major	
  libraries	
  	
  	
  
Load	
  personal	
  (coverx)	
  
M	
  energy	
  groups	
  (fixed)	
  

S*C*ST	
  

UC(XS)	
  for	
  selected	
  cases	
  
Addi+onal	
  uncertainty	
  
on	
  output	
  plot	
  grouped	
  

by	
  criteria	
  

Matrix	
  plot	
  showing	
  
individual	
  contribu+on	
  
to	
  UC(XS)	
  by	
  isotope-­‐

reac+on	
  	
  

AND
/OR	
  

JANIS MF33: ENDF/B-VII.1 = 2138 files, 
JEFF-3.2 = 5688 files JENDL-4.0 = 2155 files 

TENDL-2013 = 77811 files 
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Panel 1: Select Benchmark Sensitivity Data 
Currently can select benchmarks via DICE/IDAT criteria. 
Simplified search options are undergoing refinement. 

»  Save/load customised 
benchmark list e.g. CSEWG 

»  Enable sending/sharing of 
datasets for inter-comparisons  

 

Load personal case results  
 & sensitivity data 
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Panel 2: Isotope-Reaction-Energy Perturbations  

Each isotope-reaction 
represented by a column 
with N energy group 
rows 
 
Loading Options: 
-Manually 
-Loaded from file 
-Auto-computed by 
dividing 2 evaluated files 
(via JANIS)  
Example: ENDF/B-VII.1/
ENDF/B-VII.2 

Iso-­‐reac	
  1	
   Iso-­‐reac	
  2	
   Iso-­‐reac	
  3	
  

E	
  group	
  1	
   1.00	
   1.00	
   1.00	
  

E	
  group	
  2	
   0.98	
   0.98	
   0.98	
  

E	
  group	
  3	
   0.9	
   0.9	
   0.9	
  

E	
  group	
  4	
   1.00	
   1.00	
   1.00	
  

E	
  group	
  5	
   1.02	
   1.02	
   1.02	
  

E	
  group	
  6	
   1.1	
   1.1	
   1.1	
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Panel 3: Select XS Covariance Data 
Covariance data selected from JANIS for uncertainty 
propagation calculation 

–  Correlation plot  
–  Relative standard deviations plotted against perturbations 
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•  Results panel showing individual results of C/E or ΔC/E 
UC(XS) and a grouped plot  

•  Grouped metrics also available 
–  C/E mean, st. dev., chi-square  

 

Output Panel 



© 2015 Organisation for Economic Co-operation and Development 

Summary 

Major changes in DICE capabilities, not widely known 

ü  4011 cases have 3 group sensitivity data in DICE 

ü  Search and trending benchmark based on sensitivity 

ü  Load personal database of keff calculations 

ü Nuclear Data Sensitivity Tool is being developed 

ü  Enable rapid scoping of changes to nuclear data and 
covariance data 
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Thanks for your 
attention 


